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1. Introduction
At the Lisbon Extraordinary European Council, held on 23rd and 24th March 2000, the
European Union (EU) has set the goal of becoming the most competitive dynamic
knowledge-based economy in the world.1 In support to the new paradigm Barcelona
European Council, on 15th and 16th March 2002, has agreed to that overall spending on
research and development (R&D) in the EU should be increased to 3% of Gross Do-
mestic Product (GDP) by the year 2010, of which 2/3rd should come from the private
sector.2 By this the economic policy at the EU level became focused on the notion of
the knowledge as the driving force of economic development and the key of competit-
iveness of the EU's business sector. Though the paradigm sounds as the relatively
strong brand, the achievement of this brand relays on policies that stress the increase
in spending on R&D, the role of the business sector in the achievement of the goal,
and the notion competitiveness as the way forward for the EU's economy, it is ques-
tionable in which way these policies can direct the Member States (MS) of the EU to
create the synergy needed for the fulfillment of the objective set in Lisbon at the year
2000. There are several dimensions that are clashing in order to fully understand the
whole notion: (1) competitiveness, which is a complex notion and in its base can be
understood as a form of benchmarking with other economies in the world; (2) R&D
importance for the competitiveness of the economy; (3) the structure of the EU busi-
ness sector; (4) the impact of globalization on the R&D; (5) the importance of the ex-
act 3% for the competitiveness of the EU economy; and (6) the impact of EU policy
and response of the MS of the EU. By this it the a goal of this report to signify that
R&D is rather important for the business sector competitiveness, but only if the busi-
ness sector is possessing capacity for the absorption of technology. This means that
the composition of the business sector of the EU determines the capability of conduct-
ing R&D, and that the major focus of the EU in allocating 3% of GDP is not clearly
connected to the business environment that dominates the EU, and that Seventh
Framework Program for R&D aimed to increase R&D absorption capacity and devel-
op cross-border cooperation, is much more important for the competitiveness of the
1 “Presidency Conclusions, Lisbon European Council, 23 and 24 March 2000” SN 100/1/00
2 “Presidency Conclusions, Barcelona European Council, 15 and 16 March 2002” SN 100/1/02 REV
1, page 20
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EU than uniformed and arbitrary goal.
2. Problem Field
The whole area of the EU R&D policy is rather complex and blurry on the first sight
especially due to the strong branding. After all what in the essence means the
knowledge-based economy? The notion in itself is nothing new, since the man-kind
developed the civilization by its ability to use ideas and devise new applications, it is
simply the change of the view in economic theory on the primary assets of production
by incorporating knowledge as the main engine of the economic development. This
view of economics is known as the New Growth Theory and it regards technological
progress as a product of economic activity, and it internalizes technology into a model
of how markets function, while the previous theories regarded technological progress
as external factor, or the product of non-market forces. The knowledge drives growth
of an economy by the simple notion that the growth in itself is not determined by the
amounts of the resources that are available, but by the way how these resources are
transformed in order to satisfy human needs, where the ideas are the main engine of
the transformation, and their characteristics is that they can be infinitely shared and
reused, and accumulated without limit. Therefore the economic processes that create
and diffuse new knowledge are critical for the economic progress of regions,
communities and companies. Simply the process that generates new ideas that result
in innovations, not the technology viewed as an external variable, is the force that
sustains economic growth (Cortright Joseph, 2001: 2-7).
By this the first buzz word in the overall paradigm of the EU is enlightened,
and the endogenous growth models like Paul M. Romer's (Romer, P. M. 1986, Romer
P. M. 1990), imply a proportional relationship between R&D and GDP growth in the
long-run. Yet the discussion is still ongoing and when in regard is taken the increasing
complexity of technology, it could be argued that it is necessary to raise R&D over
time just to keep the innovation rate constant. Having as a result that rising R&D
expenditures in the long-run does not necessarily increase growth rate, implying that it
can't be assumed to have a high return from the R&D investments in regard to the
economic growth (Ejermo, Olof & Kander, Astrid 2006: 4).
3
Yet this report will focus more on the other intriguing part of the EU paradigm,
the competitiveness, and the importance of R&D for creating and sustaining the
competitive advantage of the EU business sector. Actually, how the term in itself can
be understood, and what is its connection to R&D? There is no point in bringing the
term into consideration for the country, or the union unless there is an other party to
compete with, therefore the competitiveness can be regarded as the objective of
domestic economy, into international perspective of competition on the global world.
The whole underlaying notion in the EU paradigm can be understood through the
Competitive Advantage Theory (Porter, Michel E. 1990), where the competitiveness
of a nation depends on the micro-economic environment the companies are competing
in, in which the rivalry is an essential mechanism for the innovation and serves as the
major incentive for the dynamic business environment in which competitors try to
outrun each other in economic race. The policy makers seam to adopt the notion from
this perspective, and stress the importance of the terms such as clusters, where
companies are geographically agglomerated and the internal dynamics of the rivalry is
enhanced between the competing companies.
As the EU has faced certain obstacles in achievement of its overall goal, and
the possibility of reaching the targeted amount of investments on the EU level at the
current pace seams that it is losing a momentum (COM “Key Figures 2005 on Sci-
ence, Technology and Innovation:” 3). The major focus of the EU policy stresses the
importance of the investments in R&D and the participation of the business sector in
the achievement of the goal. In the light of difficulties in reaching the Lisbon target
the EU R&D policy is also addressed through the new set of strategic guidelines laid
by the European Commission “The Integrated Guidelines For Growth and Jobs 2005-
2008” (COM 2005, 141 final) and “Cohesion Policy in Support of Growth and Jobs:
Community Strategic Guidelines, 2007-2013” (COM 2005, 299 final), and is also fol-
lowed by the proposal for the Seventh Framework Program. This means that the EU
R&D policy is undertaking the serious reshaping in order to reach the paradigm, but
the most significant part of reaching the paradigm is the way in which policy object-
ives are institutionalized, and their correspondence with the global context of compet-
ition. Therefore the focus of the research will grasp the second part of the EU
paradigm, from the perspective of the impact of its R&D policies to the competitive
core of the performance, the business sector.
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2.1. Problem Formulation
How can the European Union through its Research and Development Policies and in-
stitutional setup enhance the competitive performance of its business sector?
3. Motivation For The Study
The main incentive for this study presents the inconsistence of the EU R&D policies
with the tendencies of globalization of technology in the world. It is laid down on the
basis of the conclusions of the previous study that my college and I made where the
main essence was the impact of technology globalization for R&D in the EU. The pre-
vious study clarified the shift of R&D toward the developing economies driven
primary by large companies, and the critique of the general strategy of the EU con-
cerning the technological innovation, since the strategy showed more regional focus,
than taking seriously the trend of internationalization of R&D by Trans National Cor-
porations (TNCs). The major conclusion of the previous study is the necessity of link-
ing the EU small and medium enterprises (SMEs) to the global networks of the large
corporations in order to embark on the stream of internationalization of R&D, and
non-conjecture of the centrally set arbitrary demand of reaching 3% of gross domestic
product (GDP) allocated on R&D at the EU level with economic the policy guidelines
aiming to improve business environment. This research should complement previous
by investigating the implication of the EU general strategy for the competitiveness of
the EU R&D, and the consequences of the future Framework Program 7 in the ability
to improve the competitive performance by enhancing the R&D in the EU. Therefore
the most important goal of this report is to strengthen the findings of the previous
study, or to falsify the general conclusions that were previously reached by going
deeper into the notion of competitiveness, which is a rather important road for me to
take in order to further develop a clear understanding of the phenomena that was en-
countered in my previous work, and to imply that the EU R&D policy should be more
seriously addressed at the EU level than it is presently.
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4. Method
The methodological approach dictates the perception and the possible results of an
analysis of the social reality, it influences the explanations that could be reached based
on the understanding generated upon observed social facts gathered through the
process of research. The main methodological point of departure for this report
presents critical realism as the criteria for generating explanation of the phenomena in
focus of this research. In doing so the perception of the report, acknowledges that the
reality of the phenomena the study is focused upon, exists separately of the observer,
and will be there whether the observers are able to acquire the facts about the reality,
or not. This in its essence means that the social reality is neither easily observable, nor
uncomplicated, on the contrary what is happening in the world is more than it can be
observed.
The specific phenomena of reality therefore has to be separated from the
simple observability and reach deeper level in which specific causal mechanisms that
activate specific behavior of the phenomena can be attained and explained, therefore
there are specific ontological domains that can lead the analytical approach toward the
generating the explanation of the phenomena of social reality: 1) the empirical, 2) the
actual, and 3) the deeper level of understanding or real level. The empirical domain is
based on the either direct or indirect experience that one has, while the actual domain
contains what happens separated from one's ability to experience it in full extent, the
real domain is consisted of underlaying structures, mechanisms and forces that
generate the specific behavior of social phenomena (Danermark, Berth 2001: 20-21).
The knowledge of person about the world is likely to be filled with mistaken
perception of what is observed, and it is based upon theoretical conceptualization of
the reality, by which it is not fully able through the concepts of truth and false to
provide the coherent relation to the object, yet the knowledge can be empirically
checked, and through that provide the information and explanation of the material
practice. The knowledge in itself, though it is not immune to mistakes in its logic
about the object of reality observed, is still the effective tool to develop the
understanding of the specific material manifestation the objects, through the structure
objects are manifesting through, and mechanisms that trigger the specific behavior of
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the observed object, and in the same time knowledge about the world is not developed
continuously, nor completely discontinuously. The social phenomenas are concept
dependent and in the studies it is not enough to explain the way they are produced and
their material effects, but as well to understand or interpret their meaning, but still the
social phenomenas exist regardless of the researchers interpretation of them, implying
that the strive toward objectivity of the phenomena in which in order to evaluate them
we have to be critical (Sayer, Andrew 1992: 1-6).
Therefore despite the concept of competitiveness and R&D are easily
graspable in every-day life, when it comes to the scientific argumentation it becomes
rather complex and taken away from the simple observability that relays solely on
experience. The theory leaden understanding of the world through the deductive
unfolding of the reality is characterizing the empirical domain of observability of an
ontological object. However in the same conjecture point the advancement of the
theories and replacement of the old concepts doesn't obliterate the previous theories,
but instead falsifies some of the previous concepts by incorporating new ones that
relay on the falsity of the previous concepts, in order to reach the new
conceptualization of the reality by incorporating possible valid points of previous
views that are separated through the reflections separate from misconceptions of
previous theories. Due to this epistemological concept of critical realism might
pinpoint the possible misconceptions that derive from the empirical check of the
theory chosen, and it is important to capture the impact of public policies to the
competitive R&D environment in the EU. The critical realism is the backbone to
understand the limitations of the conclusions of this research, and to create dynamic
reflexive dialog with the theoretical framework, as well to pinpoint the actual choice
of the empirical data.
The major problem of this study is to grasp the causal relations of the public
policies with the notions of R&D and competitiveness, by reaching the deeper level of
identifying the actual mechanism of the activation of the event that the particular
economy will face the competitiveness leaden by R&D under specific public policy
trigger. Unfortunately this process of identification is not such a simple, since it is
founded in very abstract notions of R&D as itself, and the competitiveness. The pure
abstraction of the case would not be allowed since if it is said that R&D is impacting
competitiveness of the specific economy, by leading to better innovative products or
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services, than public policy that is targeted to increase the funding of R&D will result
in the achievement of the competitiveness. This is bound to be abstracted form of
understanding of a particular mechanism, but it doesn't grasp the possible causations
of when funding increases the R&D, and when R&D increases the competitiveness.
The more underlaying problem is positioned within the concepts of the
competitiveness and R&D. The most important point of the approach in this study is
to understand that if there is a contingent relation between the R&D and
competitiveness, and the contingent relation between the public policies and R&D,
under which contingently related conditions the mechanism that creates the
competitiveness of the economy is triggered and how specific theory is able to
identify them. The interdependence of abstracted observation and causal conditions
under which mechanism is activated, in the form several necessary relations in a
contingent combination are therefore essential in order to reach the particular
understanding of the concrete, which is this specified unity of diverse determinants
observed from reality (Sayer, Andrew in “Critical Realism” 1998: 122-127).
4.1. Consequences of Subject-Object Relation
The formal clarification of the object research and experimental development can be
defined as: “comprise creative work undertaken on a systematic basis in order to
increase the stock of knowledge, including knowledge of man, culture and society, and
the use of this stock of knowledge to devise new applications” (OECD, Frascati
Manual 2002: 30). From one perspective this offers a graspable abstraction of the
phenomena, yet it implies a limit of the study at the mere beginning, since in the way
how it is devised it can capture only formal R&D, not the informal innovation that
takes place ad-hoc, for example in the organizational approach of the specific
company. This type of interpretation of the object of reality, though widely accepted
has a certain restriction, since the major product of R&D should be a type of
technology or the path for creation of one, which in the economic classification means
anything that enhances the productivity, which is the amount of output per one unit of
labor. Therefore in this conceptual interpretation of the R&D, there has to be a clear
difference that it is not determining the whole scope of the devision of the new
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technology, but instead is limited to the quantitatively traceable parts of research and
development aimed to devise new technology. The whole definition of R&D
incorporates three sub-types:
1. Basic research, which is defined: “as experimental or theoretical work undertaken
primarily to acquire new knowledge of the underlying foundation of phenomena
and observable facts, without any particular application or use in view” (OECD,
Frascati Manual 2002: 30).
2. Applied research, defined as: “original investigation undertaken in order to ac-
quire new knowledge. It is, however, directed primarily towards a specific practic-
al aim or objective” (OECD, Frascati Manual 2002: 30).
3. Experimental development, defined as: “systematic work, drawing on existing
knowledge gained from research and/or practical experience, which is directed to
producing new materials, products or devices, to installing new processes, systems
and services, or to improving substantially those already produced or installed”
(OECD, Frascati Manual 2002: 30).
This presents the first conceptual abstraction concerning the phenomena of re-
search and experimental development. Clarifying that R&D presents the specific ob-
ject that is a part of reality of the world, but by pure wording is already conceptualized
in the form of interpretation by observers. In some extent R&D can be regarded as the
interpretation of the more complex set of objects, interpreted by a particular observer
in specific social context. The concept is effectively impacted by the relation of the
subject/s, and their ability to interpret the object that is existing in the real world (Say-
er, Andrew 1992: 25-35).3
The underlaying concept of R&D is knowledge, which presents either aware-
ness, understanding or the information about something. This implies that the simple
observation generates particular awareness of the existence of the phenomena, and
creates the information encapsulating the specific observed phenomena, yet to find out
why phenomena occurs one should go deeper behind what eyes can see and develop
particular understanding of the specific phenomena in reality. In addition the develop-
ment of the particular understanding about something is the creative process, in-
volving the usage of the ideas that human mind can create and embarking on the path
3 Subject, or subjects, is in this context a particular observer, or observers, of the phenomena in
reality, while the object is particular phenomena that exists in reality independently of observer.
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of try and error testing, the systematic approach and recreation of the phenomena
through the experiments, or developing specific understanding based on previously
gathered knowledge. In particular in the essence of the creation of the knowledge, it
has to be understood that it is not always applicable at the present moment in time,
and it is not always applicable to generate income of some sort, it can be driven by
simple curiosity of what is happening and exploration based on the intrigue of one's
mind with specific phenomena. Therefore it has to be clear that the knowledge-based
economy is the notion that encapsulates only one side of knowledge, one that is based
on the creative usage of the ideas to devise the applicable products that satisfy particu-
lar need of human-kind in present moment in time, it focuses on the applicability, not
on creativity resulting in the focus on only single small fragment of knowledge that is
generated with particular purpose. However due to the complexity of the knowledge it
is the exact source of the entropy in the observed system since the inspiration for the
new idea is encapsulated in one's mind and potential of the idea can generate outcome
also with economical consequence.
When this complexity of knowledge is incorporated in R&D, then R&D can
be regarded as anything from a crackpot with a crazy idea working in some unknown
location, to the systematic approach of the group of scientists working on devising
new technology in high-tech corporate facility, public research institution, or the uni-
versity. In the same time R&D can be based on the precise planing, and systematic
gathering of previous knowledge in order to discover or devise new knowledge, and
yet no matter the efforts the whole process can finish in the dead end. On the other
hand, sometimes the pure accident of mixing random factors can produce the effect
that many people have been searching for more than a life time. This in itself with
such high level of uncertainty, makes a problem of how to understand, and interpret
the object of reality more complex, therefore the formal definition is restricted to cap-
ture statistically traceable R&D, and no matter it sets three subtypes, all three are sub-
jected to a question can it be at all said that they are in its singularity just one object of
reality? Therefore whole interpretation of the object is highly dependent upon actual
purpose of the observation, where majority of observations relay on the way how ac-
tually the R&D can be classified in order for its performance to be measured, meaning
that the whole interpretation is ending in the form of the social construction, that is as
well intriguing as the object of the reality in itself.
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Practical accuracy of the formal interpretation therefore obscures and limits the
possibility of actual observation of the reality by which the important real level of the
object is concealed, and implies the important restriction in the overall study that de-
rives from the interpretation other observers have made concerning the measurement
of the empirical domain. Therefore at the very start the conclusions of this study are
influenced by the previous observation in order to make compromise in the form of
the effective abstraction used to develop the specific level of understanding of a ma-
terial manifestation of R&D. The purpose of this study is not to empirically test the
concept of the object but to understand how the manifestation of the real object de-
termines the end event. The general critical view upon the concept is the inability to
gather the full complexity of R&D, yet it does generate the specific understanding of
the event in the limited context of the formal R&D that determines restriction of the
empirical domain. The coherence of the critical realist perception is maintained as the
identification of relevant ontological object's feature creates the actual domain's relev-
ance to the mechanisms of the real domain that can activate the event of competitive-
ness.
4.2. Generated Event as The Object of Reality
The dependence of the competitiveness upon R&D is rather complex since the com-
petitiveness should present the output that is generated by the independent variable of
R&D. The logic can be devised in the following way, abstracted object of reality, pos-
sesses the specific structure, which in correlation to the other structures, through the
specific set of mechanisms generates specific event (Sayer, Andrew 1992: 85-117).
Therefore the observed conceptualization of the structure of the object of reality,
which in conjecture with a mechanism presents the final level of the creation of the
understanding of how phenomena of reality generates specific events (Sayer, Andrew
1992: 1-ff). In the context of R&D the interpretation of the object R&D is already
made, and the abstraction indicates that object of R&D possesses specific structure
consisted of the three sub-structures previously mentioned, which through the set of
particular mechanism should generate the event that presents competitiveness, or not
generate it. In addition to this, the expected event, the competitiveness, in itself
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presents other object that is conceptualized.
The choice of the concept is equally important in the epistemological sense,
since if the national competitiveness is viewed as a macro-economic phenomena, in-
fluenced by the exchange rates, interest rates and government deficit, the conflict ap-
pears since the nations have had rising levels of living standards despite for example
budget deficit. If the competitiveness is viewed through the cheap labor, and its avail-
ability, the conflict appears in the fact that nations have prospered despite the high
labor costs and the shortage of work force. There are other different examples of these
conflicts arising if the notions such as natural resources, government policies targeting
protectionism, yet the object can't be fully understood by the blind view on just one of
these factors. As the economic goal of the nation is achievement of a high and rising
standards of living for its citizens, the productivity emerges as the determinant of the
national competitiveness, since it is the root of nations per capita income, and the pro-
ductivity depends upon the quality of and features of the product, as well as the effi-
ciency with which the product is produced. According to this the national competitive-
ness is bound to be viewed through the national productivity. In this the international
trade allows the nation to increase its productivity by elimination of the need to pro-
duce all goods and services within itself (Porter, Michael 1990: i-xx).
This understanding of the competitiveness underlies the micro-economic
foundation that is dependent upon the business sector. Therefore this study shall em-
phasize that formal R&D function of the business enterprises can impact the competit-
iveness of the business sector, by which the institutional structure of the EU can
through the policy goals set, and the increased investments targeted on R&D, enhance
the competitiveness, but only if certain set of events allows it. The problem arises
from the properties of R&D, more precisely the uncertainty of the outcome of the pro-
cess. Each individual team that preforms R&D has a different set of circumstances
that diverge from the particular field of research and exact focus of research, by the
financial inputs, access to the specific equipment needed for the specific research, the
available amount of time for the research, ability to exchange the knowledge with oth-
er researchers, as well as the sole capability of the team of researchers and their com-
petences in specific areas determines the possible outcome of the specific R&D. Now
if in this concept we take just a different field of research, there is likely to be other set
of factors, as well the different amount of factors that determine the outcome of R&D.
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If the divergence of R&D is multiplied by a large number of different fields of re-
search, the exact possibility of the successful outcome of the process of research is
bound to be approximated, and the only thing that could be said is the probability of
the some research to devise new technology, which can't be said with 100% of accur-
acy. This mitigates a problem even further since each technology has a specific time
that it needs to be adopted by the users in order to show the effect of increase in pro-
ductivity, plus on the overall national level the demand of the particular technology
should be present, not to mention the global context of competition that goes beyond
the national. In this specific context there is a specific need for the choice of second-
ary theory that can offer the specific factors that contribute to the national competitive
performance and imply the place of R&D within this specific factors. This will enable
the devision of the deeper level mechanisms that generate the event.
4.3. Choice of Secondary Theory
The choice of secondary theory is the Competitive Advantage Theory by Michel E.
Porter, which is a micro-economically based theory of national, state, and local
competitiveness in the global economy (Porter Micheal E. 2000: 1). The
argumentation for the choice of the main theoretical framework is based upon the
specific focus area, that grasps the impact of the policy proposals and institutional
setup for the increase of the competitiveness in regards to R&D at the EU level. By
this the whole concept of the structures should be more clear, since we are not just
speaking about the concept of the structure of R&D, but furthermore the effect of the
public policies on the creation of the final event. This means that there is more than
single structures in the whole system, such as: business sector, governments of MS
and the EU institutions, which through the specific mechanisms of their policies and
the company interaction create the system that creates the competitiveness of the
economy, and the whole system has to include the global perspective of competition
in the world as one of the forces. From this derives the need for the theoretical
framework, that is able to distinguish concretely with the complexity of the system
and which is able to identify specific structures and mechanisms in the context of the
global competitive environment.
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Theory embeds the principle of competitive strategy with incorporated insights
of technological innovation, industrial economics, economic development, economic
geography, international trade, political science, and industrial sociology. It addresses
to the full complexity the actual competition and the context in which it is happening,
and starting point are an individual industries and competitors, since the main
characteristics of an actual competition are affected by industry-specific
circumstances, choices and outcomes, and it builds up to the economy as a whole. Its
purpose is to grasp the sources of a sustained prosperity in a global economy, by
focusing on microeconomic foundations for prosperity, which are viewed through the
increase of productivity, and prosperity of economy is dependent upon the creating a
business environment along with the supporting institutions, that enable the nation to
productively use and upgrade its inputs, that would allow firms from the nation to
engage and sell their products, or services on international markets. The
demonstration of the theory is based on the study that grasped 10 nations with
substantially different characteristics and institutions (Porter, Michel E. 1990: i-21).
However the whole theoretical concept brings forward the specific dependence
of the living standard of the individuals by the competitiveness of the economy which
is not accurate. This is accurate on the overall aggregate level of economy but through
the critical assessment of such assumption it can be pinpointed the specific difference
within the different communities in the society, and even further the diversity of living
standards within the individuals of the society. The assumption therefore has to be
specifically downsized in its too global claim for the purpose of this study, the
competitiveness can bring specific increase to the overall averaged per capita income,
in other words generate economic prosperity, yet the exact difference between the
living standards of specific individuals within the community, and utterly can't be
explained just by national competitiveness, but the exact mechanism of distribution of
the gross domestic product to the citizens of the nation. Therefore when the concept is
taken in this form the second specific condition to this study emerges in the sense that
if the specific economy is competitive there is a possibility of the greater living
standards, yet it doesn't mean that the specific individual of the society be able with
certainty to feel increase of its own standard of living since it depends specifically on
different type of mechanism than ones promoting competitiveness.
The conceptual perception, though abstracted in initial form is putted into the
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play within the structure of the company competition, supporting companies, demand
conditions, and the factor conditions, international context of competition, and the
government role through the institutions. Mechanism of the interaction are divided to
the specific mechanism of the five forces of competition in specific industries, that
generates the innovation as the event, and the impact of the policy goals to the
specific structures of the system. The theory in its foundation is focusing on the whole
complexity of the international competition and the role of the government for
improvement of the specific mechanisms within the system. It grasp the ordering
relations between the observations, and conceptualizes the object in the complex
interconnection of the observable and unobservable properties that impact national
economic performance (Porter Michael E. 1990: 1-ff).
4.3.1 The Openness of The System
Certain level of interpretation of the structures that theory makes generates as a
consequence the possibility that this study is influenced by the possible mistakes in
certain conceptualizations of the reality. Furthermore the whole operationalization of
the theoretical framework tries to capture object of R&D as the driver of innovation
that generates the competitiveness and the impact of the policy goals and institutional
setup, therefore the empirical data have to be used to critically asset the limitations of
devised theoretical framework. In order to do so it is not enough to blindly agree on
the concepts theory presents but also to try to capture the particular inconsistencies
with the business environment. Therefore there is a necessity of the deductive
approach, since it enables the creation of the specific hypothesis, and devises the
ability to test it, in order to falsify it by the data, and enable the recurs back to the
importance of the specific factors theory is pinpointing at, so the specific conditions
under which the event might be triggered can be identified. In doing so the critical
realism standpoint concerning the application of theories is achieved, in a sense that
the reality can't be understood or analyzed without using theoretical concepts, which
are constantly being developed and that the reality exists independent of the
development of concepts. Furthermore the relation between the theoretical concepts
and objects to which they refer is not simple, nor filled with clarity, implying that
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theoretical concepts are fallible, and the development of theoretical concepts is based
on the experience of their users in try to understand the reality through empirical
testing (Danermark, Berth 2001: 115-117).
In addition to the previous, it has to be understood that since the specific
theory is focused to explain the concept of competitiveness in its complexity and
dependence on the global competitive context, meaning that there is a large possibility
of the non-constant interconnection of determinants of national competitiveness, as
well non-constant fluctuating impact of the specific five forces of competition
impacted through the specific mechanism of public regulations. The sole R&D
function of a single company is interconnected to the as inside circumstances of the
single company, as to the interconnectivity of the interaction with the other
companies, higher education institutions, research institutions, public institutions,
demand conditions, rivalry with the competitors etc. Each of the connected entities are
also applicable to other externalities not captured by the model brought by the
secondary theory, such as for example dependence of higher education institutions on
the secondary education institutions. Due to this the closure of the system is not fully
possible, and it remains the open system, but with interdependence of the specific
mechanisms that generate the event of competitive advantage, under which the
specific interdependence of the attributes of competitiveness overrule the autonomy of
one to other, and that there is a specific asymmetry of the processes, like for example
rivalry and cooperation, within the five forces of competition, but they possess the
interdependence in generating the end event of competitiveness (Sayer, Andrew 1992:
121-190).
The secondary theory brings a number of hypotheses that this report can't fully
empirically test, but in the critical assessment there is specific concepts that imply the
need for the test, such concept is the role of regional clustering, in enhancement of the
competition and innovation among the companies. Since the system is regarded as an
open system, these hypotheses are bound to be empirically tested in order to under-
stand the significance of the mechanism of the cluster to the innovative process, and
impact of R&D to competitiveness, which should enable a serious falsification of non-
contingent relations, afterwards it is possible to create single hypothesis of how public
policy on R&D mechanism can impact the competitive performance of the EU (Sayer,
Andrew 1992: 207-210).
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4.4. Choice of The Empirical Data
Empirical dataset should enable the identification of the essential relations between
the abstracted objects of social reality R&D and the structures of business sector and
public institutions in generating the end event of competitiveness. Secondary theory
had brought the particular identification of the structures and mechanisms of micro-
economic business environment for the competitiveness on a national level, in this
context the business sector is identified as the driver of R&D in the economy. For this
purpose OECD and EUROSTAT statistical databases in conjecture with the European
Commission reports are used to assemble the aggregate level of R&D expenditures in
the EU, Japan and the USA. Two statistical databases are chosen in order to minimize
possible single interpretation of the EU institutions, and the empirical set relays on
quantitative body of data, which is needed in order to understand to which extent the
companies are devoted to the R&D, which should clear out the hypothetical
assumption of the secondary theory about the significance of the company level R&D
in national aggregation of the expenditures on R&D.
However it is important to understand that the limitations of empirical data
derive from the sources of origin of the data and the specific methods the statistic
databases and reports relaying upon them are bringing restrictions. In this connection
the empirical domain discussed in previous sub-sections is contested with the
formally traceable expenditures on R&D, which limit the scope of externalities that
may occur in the open system, meaning that the expenditures indicate input into the
R&D activity while the output in large extent relays as on the knowledge embedded
into the human resources and the possibility of exchange of ideas within different
research teams, institutions etc. The quantitative set of data presents illumination of
the empirical domain that could signify the tendency of the actual domain, but it is
contested with the inability to capture qualitative changes deriving from interaction of
the specific individuals engaged in process of R&D that can generate qualitative
change of the output of the process. Therefore the expenditures indicate the level of
dedication of the business sector, however they do not imply the output of R&D that
improves competitiveness of the economy, it merely enables to deductively confirm
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the assumption of the business sector as the major contributors to R&D expenditures,
and to see the level of the dedication in different countries (Sayer 1992: 175-178).
In conjecture with statistical quantitative data important external force that
impacts the conceptualized system of the attributes of national competitive advantage
is the global context of R&D. The UNCTADWorld Investment Reports should further
extend the specific types of the companies that are drivers of the R&D, and identify
the specific levels of effort that determines companies' technological capacity. In this
specific context the recursion to develop the further connection of the significance of
R&D in the creation of competitive advantage for the company should be confirmed
or falsified. Further position is to emphasize the particular trend of the specific types
of companies in order to develop the possible problem of R&D utilization in the EU.
This can pinpoint the slightly observable indication that the formal R&D is either
driven by the business sector, and identify the exact type of the companies that are
leading the competitive race in regards to R&D. Therefore the causality of R&D and
the companies of the business sector, should be determined in conjectured with the
EU Commission's perception of the observation of this causality. The secondary
theory therefore should determine the specific possible conditions that correlate to the
business sector's tendency concerning the R&D, in context of the EU. By this the
sources of problems in the EU R&D environment should be extracted, but the R&D
expenditure can't pinpoint with certainty the possible problems with the utilization
and the absorption capability of the EU economy, but they can indicate the general
shift in the tendency of investments that has to be caused by the specific factors that
impact the business environment of the EU. The specific hypothesis of the secondary
theory about the influence of the geographical concentration of companies in form of
the cluster, and its impact on innovative capacity is bound to be empirically tested on
the EU level. For this purpose the survey on the scope of the EU shall be used to
clarify the business sector conjecture with concepts presented by theory
(Innobarrometar 2006), and will be base for the critical assessment of the theoretical
framework in context of the diversity of the MS of the EU. This should clarify
possible miss-conception concerning the mechanisms in theoretical framework of
secondary theory.
The specific empirical dataset in conjecture with secondary theory, and critical
realist epistemology should form the basis for the specific test of the hypothesis of
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this study concerning the impact of EU R&D policies on the competitiveness. The
data are based upon the EU documentation concerning the R&D policy, mostly con-
cerning the Framework Program 7, and are critically viewed in order to pinpoint po-
tential inconsistency with the overall aim of the EU in the context of the situation
across 25 MS and the global environment.
The relay of this study to the other reports is impacted by the interpretations of
the other observers without full ability to check the extent of their findings. The
critical realism epistemology leads to triangulation of the sources of data so the
inconsistencies might be found, and excludes making a simple implications of the
data without the consideration based on the secondary theory, but as well enables
deepening the possible contradictories of the concepts brought by theory, and isolate
researcher from the its own inability to conduct the efficient gathering of data on a
global scale. The implication this study carries is that the quantitative data of the
statistical databases and the other reports, is based on the general consensus by which
the data are interpreted by the observers, and that their extent can't be assumed to be
completely applicable in all cases, so the same restriction of the data sources apply to
this study as well. This encapsulates the empirical domain of the study as contested
with problems of formal traceability of R&D object that excludes the full extent of
the actual domains visibility, due to inability to capture externalities by the usage of
quantitative set of data without insight into possible qualitative changes in the
ontological object, which brings uncertainty that generates restricted conclusion since
some mechanisms of the theoretical concept that refer to the deeper domain might
react differently in the context of the EU.
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5. Innovation and Competitiveness In The EU
The perception that will be used as the starting point relays on the notion of
competition and gaining and sustaining competitive advantage in the environment
characterized by the rivalry. The competition is viewed as the dynamic state of
perpetual change, which does not have a “natural” tendency to move in state of
balance and order by itself, or the “equilibrium”. Meaning that improving or
innovating to gain certain competitive advantage are never-ending process, and not
the single ever-lasting event.4
The context of rivalry emphasizes that the companies are in the constant fight
for their market place, and in order to gain their market space and sell their products,
or services, they are competing among each other in order to devise new products or
services that will satisfy rapidly changing needs of the buyers, that are using
companies products. In this fight for the favor of the buyers, the companies are bound
to innovate their products, or services in order satisfying the buyers needs before their
counterparts do it firs. In this kind of understanding, the starting point for unleashing
the secret of what is the significance of the EU institutional setup in promoting the
R&D, should be where the action starts, among the companies of the business sector,
by holding in mind the environment the company is part of.
5.1. Technology as The Source of The Competitive Advantage
In any industry, whether is it operating on the national or international scope, the com-
petitiveness is embedded through five competitive forces that affect the position of the
industry compared to its competitors, these five forces are: (1) the threat of new
entrants, (2) the threat of substitute products or services, (3) the bargaining power of
suppliers, (4) the bargaining power of buyers, and (5) the rivalry among existing com-
petitors. These five forces are determining industry profitability, since these forces
shape the prices companies can charge, the costs they are bearing and the amount of
4 The starting theoretical point is adopted from the Michael E. Porter's book “The Competitive
Advantage of Nations” (published in 1990 by MACMILLAN PRESS LTD. Houndmills,
Basingstoke, Hampshire RG216XS and London).
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the investment that is required in order for enabling companies to compete within the
industry. The strength of these five forces depends upon the structure of the industry.
In the heart of creating the competitive advantage is the positioning within the in-
dustry where the company can have one of two basic types of competitive advantages:
(a) lower cost (ability to design, produce and market a comparable product to rival's,
but more efficiently), and (b) differentiation (ability to provide unique and superior
value to the buyer by means of product quality, special features, or after-sale service).
What is important is that the companies that are operating through the structure of the
industry by their strategies can affect the five forces of the competition, and by that
also influence the underlying economic and technological foundation of the industry,
meaning that the companies though dependent upon the structure of the industry when
they compete through their actions can influence the structure and change it. Further-
more by the change of industry structure the new opportunities are created for the
competitors to penetrate new industries (Porter, Michael E. 1990: 34-37).
IL- Inbound Logistics, O- Operations (Manufacturing), OL- Outbound Logistics, M&S- Marketing and
Sales, ASS- After Sale Service
Figure 1: The Value Chain (Source: Porter, Michael E. 1990, page 41)
Companies are creating the value for the buyers by performing activities
involved in the ongoing production, marketing, delivery and servicing of the products.
These activities are also called primary company activities, and are presenting
functions of inbound logistics, operations or manufacturing, outbound logistics,
marketing and sales, and after-sale service; the primary activities of the value chain of
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the company are followed by support activities that are incorporated in all of the
primary activities, in larger or smaller scale, and these activities are: company
infrastructure, human resources management, technology development, and purchased
inputs (Porter, Michael E. 1990: 40-41).
Competitive advantage largely depends upon how a company manages its
value chain, but the value chain of the company is interdependent with a larger stream
of activities that include supplier value chain, upon which company inputs are de-
pending, distribution channels' value chain upon which products of the firm pass on
the way to the buyers, and when products become purchased they enter into inputs of
buyer value chain, who use products in performing activities on their own (Porter,
Micheal E. 1990: 42).
Figure 2: The Value System (Source: Porter, Michael E. 1990, page 43)
Therefore the coordination of the company internal activities connected to the
value chain, with the larger system, that stretches from the suppliers to the buyers is
important in gaining the competitive advantage for a company. The creation and sus-
tainment of the competitive advantage is formed by realizing or discovering new and
better ways to compete within the industry, by adjusting and innovating all parts of its
own value chain, as well as the system of value chains that goes from suppliers to
buyers. The innovation results as much from organizational learning as from the form-
al R&D, and it involves the investments in developing skills and knowledge (Porter,
Micheal E. 1990: 44-45).
The emergence of new technologies present one of the most typical causes that
shifts the competitive advantage of the company.5 Technological change creates new
possibilities for design of the product, creation of new products, the way the product
5 Other most typical sources of competitive advantage are equally important. These are shift of
buyers needs, or emergence of new buyer needs, the emergence of a new industry segment, shifting
of input costs, or availability of inputs (such as labor, raw materials, energy, transportation etc.),
and change in government regulations (Porter, Michael E. 1990).
22
is marketed or serviced. In this regard the new industries are born when the technolo-
gical change makes the creation of new product possible (Porter, Michael E. 1990: 45-
46). The technology might be regarded as the product of R&D, which in itself
presents the systematic knowledge creation process, it can originate form the branch
of Humanistic, Social or Natural Science. Regardless of the origin, the technology
presents the important source of innovation, if it can be applied in the company so it
can impact the primary company's activities in the value chain, or the activities of the
value system company is part of, in this context technology is a root of more sophist-
icated innovation of products.
The gain of the competitive advantage originating from the new technology ul-
timately depends upon the condition that the company is able to pursue the advantage
arising from the technology before its competitors realize the potential (Porter, Mi-
chael E. 1990: 47-48). The breakthrough in the technology could originates from the
long and risky basic research, that afterwards through the specific adaptation through
the applied research can be recreated into applicable technology. In this context the
role of universities or research institutions working on the basic research programs is
important, since the companies that have limits in financial resources that could be al-
located to the R&D, and/or lack specific knowledge possessed by researchers in par-
ticular area, would outsource this type of research toward universities and research in-
stitutions, rather than conduct the basic research themselves. The same logic can be
applied to a case of the applied research that is bearing high financial burden, or re-
quires specific type of competences and expertise in the area that companies' employ-
ees lack. This underlines the importance of sustained and cumulative investments in
R&D that will create the pool of specialized knowledge and constant improvement
and upgrading, or replacing existing technology in order to sustain the advantage
(Porter, Michael E. 1990: 50-51). By this small and medium sized companies have
specific disadvantage, since their pool of financial resources is rather limited and the
specific competences are narrowed into one area implying their inability to conduct
more complex R&D by themselves, compared to larger enterprises.
Innovation resulting from the technological development requires the possibil-
ity of the company to absorb, and adopt the technology, it possesses the strong “tacit”
element that can only be transferred if the company that is recipient of the technology
develops the ability to learn and incorporate the knowledge connected to the techno-
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logy in question. It requires information, certain experiments with the technology, de-
velopment of new organization capabilities in the production and training of the per-
sonal in the new skills required to effectively use the technology, resulting in the de-
pendence of interaction with other companies and institutions in order to effectively
transfer “tacit” element of the technology. The technology innovation requires differ-
ent effort in devising the capabilities of its absorption depending on the stage of in-
novation, the stages of innovation are shown on the figure 3 (WIR2005: 101).
Figure 3: Stage of technology development by the innovation effort (Source: WIR2005, page 102).
5.2. Beyond The National and Into The Global Outlook
The only meaningful context of the competitive advantage, which arises from
technological capabilities of the company or other sources, is the context of the global
world. No matter companies are created within the national boundaries, in the course
of time the companies that wish to be successful have to break out of only domestic
area, and embark on the road to market spaces outside of their home country. Even if
the company chooses to stay in the domestic environment, the domestic market will
be sooner or later influenced by the happenings from the global scale. In this
interaction of the domestic environment and the global environment, the company's
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advantage has to be sustained, or the company will be dead in the water. The process
of globalization is a powerful tide for the economies in the world, it has been present
for some time, and it will continue to impact the nations by growing interdependence
between industries and markets in the world. Therefore in this context the competitive
advantage as of the company, as of the industry, as of the region, nation or economic
union should be considered in the form of the successful strategy on the global scale.
Companies that are in international competition are affected by the competit-
ive position of other nation's companies that are competing on the global scale, and
vise verse. The companies combine advantages that are created in their home base
with the advantages that are result of their presence in other nations, this is the stage
where in the scope of global industries different nations compete in the ways that af-
fect national economic prosperity. In the global competition the company can sell its
products to the nations in which it is present, world wide, which creates the scale ef-
fect that is able to amortize R&D costs and enable the usage of the advanced techno-
logy in primary activities of the value chain (Porter, Michael E. 1990: 53-54). The
sustainability of competitive advantage on the global scale for the company is also the
effect of innovation in conjecture with the global strategy company chooses to pursue,
in this regard the ability of the company to move and position itself earlier than its
competitors in the global environment is equally important as in domestic environ-
ment, where strategic alliances, or coalitions are prominent tool to divide the activities
of the value chain with a partner world wide. The most successful alliances are highly
specific in character where the focus is maintained either on the access to the country
market or particular technology, where in the long term global -leaders rarely relay on
a partner for assets and skills essential to the competitive advantage (Porter, Michael
E. 1990: 64-67). The major driving force of the innovative activity that results in cre-
ation of the competitive advantage no matter if the company is on domestic or interna-
tional market, is rivalry that exists between the existing competitors. This rivalry of-
fers the major incentive for the company to pursue innovation faster, than others, or in
other words dictates the pace of the race the companies are in concerning the develop-
ment of the technology. Therefore the creation and sustainability of the competitive
advantage in the specific industry that is in the international competition is dependent
on the national circumstances in which company is competing, no matter is it its home
country or foreign base.
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5.2.1. The Environment of Competition
The competitive advantage of the company lies in the ability to use the sophisticated
methods and advanced technology in devising a unique product and service, and by
this all industries can be considered as “knowledge intensive.” But the way in which
companies are competing, in a particular location is strongly influenced by the quality
of microeconomic business environment (Porter, Michael E. 2000: 19).
There are four broad attributes that are shaping the environment in which com-
panies create, sustain and promote their competitive advantage in a particular location
(Porter, Michael E. 1990: 71):
1) Factor conditions – human resources (the quantity, skills and costs of personal),
knowledge resources (the nations stock of scientific, technical and market know-
ledge possible to apply on creation of goods and providing the services), capital re-
sources (the amount and costs of capital available to finance sector), infrastructure.
The importance of these factors depends upon are they falling into the basic factors
(natural resources, non-skilled or semiskilled labor, climate, location) or advanced
factors, which enable advantages such as differentiated products and application of
sophisticated technology (digital data communication infrastructure, highly edu-
cated personnel, university research institutes in sophisticated disciplines) (Porter,
Michael E. 1990: 74-77).
2) Demand conditions – the possible advantage depends upon the segment structure
of demand in the industry, or in other words of demand for particular variates of
the product or service, where sophisticated buyers' needs are pressuring companies
to innovate faster to satisfy them. Therefore the conjecture with size and composi-
tion of the demand is important determinant in creating and sustaining the compet-
itive advantage (Porter, Michael E. 1990: 86-100).
3) Related and supporting industries – competitive advantage appears form the close
relations between home-based suppliers and the particular industry in the process
of innovation and upgrading the specific source of the advantage, where the ex-
change of R&D and joint problem solving will result in more efficient solutions
compared to the rivals' (Porter, Michael E. 1990: 100-107).
4) Firm strategy, structure and rivalry – the most important determinant of the com-
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petitive advantage in international competition in the particular industry is the pres-
ence of domestic rivalry.6 Intensive domestic rivalry that will drive the competition
depends upon the possibility of new business formation that is vital for upgrading
the overall competitive advantage in domestic environment. In conjecture with this
the goals of the company, and individuals in company also play a role in gaining
the advantage and choosing the global strategy that is dependent upon the structure
of the industry so the advantage in the international competition can be maintained,
facilitated or renewed (Porter Michael E. 1990: 107-124).
All four attributes are mutually interdependent and reinforcing and they shape
the exact environment in which company is able to create and promote its competitive
advantage, that will further generate the national advantage in a particular industry, by
the presence of the strong rivalry, which ensures that innovation race takes place in a
fast tempo.
Figure 4: Sources of locational competitive advantage (Source: Porter, Michael E. 2000, page 20).
6 If the domestic competition is lacking the company will be tucked in into the protected
environment and the pressure for innovation will not be decisive to sustain the position in the
domestic market, while in the global competition it will face the more flexible companies that are
pushing the innovation so they could maintain, promote or create new competitive advantage, and
due to this it will not possess the competitive advantage to face foreign competitors, which are
coming from environments characterized by intense rivalry (Porter Michael E. 1990: 107-124).
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5.2.2. Impact of Globalization
Economic globalization indicates growing interdependence of locations and
companies within the nations and regions in the world (Rajneeesh, Narula 2003: 1).
The most prominent determinant of globalization is technological change and
innovation (Rajneesh, Narula 2003: 2), since due to the emergence of for example
more advanced transport technologies, information and communication technologies
(ICT), the costs of transportation and communication have lessen today in the firm's
value chain. There is a better possibility of entrance on the markets at the distant
location, and coordination costs of the economic units within the single company has
shrank significantly, enabling better flexibility and less time for the company to
respond to the changing market needs, and focus resources on the different role in the
value chain. However companies are still dependent on its suppliers and distributors at
the foreign location, meaning that the globalization has increased the dependence of
the home-base and the foreign companies connected to the company's value system.
The business sector is the major driver of technological innovation (at least in
competitive market economies), but due to the complexity of competences needed for
applying the innovation the companies relay on the interaction with other
organizations, such as public research institutions and universities, in pursue of
innovation, by seeking human resources for innovation from the education and
training system, and relaying on the financial system for funding innovative efforts,
and react to public policies on trade, competition, investment and innovation
(WIR2005: 103). In the international competition the company in order to develop
certain competences for the absorption of innovation, has to as well relay on
international knowledge-base and interaction with the institutions outside of its home
base. Therefore the linkage to the institutions that are enabling the transfer of “tacit”
elements of technology, as well other firms, is extremely important.
The most significant type of corporations that is engaged into the international
competition, and has a executive control of affiliates in more than one country are
known as TNCs. The process of globalization can't be said that is determined by
TNCs, but TNCs are most prominent players of the global competition, and many
technological horizons are dominated by them, by their sheer size they have superior
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access to the capital markets and ability to cope with the uncertainty of the R&D.7
Their inflexibility to respond to the changing market needs also is lessened significant
today, due to the better organization of their R&D units, where companies are shifting
toward more cooperation and decentralization of their R&D units (Boutellier,
Grassmann, Zedtwitz 2000); due to their capital resources, ability to engage in diverse
locations over the globe and the amount of finances they have access to they are
prominent drivers of internationalization of technology, since they dominate patents
and lead innovation in management and organization (WIR2005: 99).8
The R&D activity of TNCs has been for some while internationalized, for
instance TNCs have been conducting market adaptation of the products in the host-
countries where in many cases R&D was necessary for these adaptations, and in the
case of basic research firms have set their R&D laboratories abroad (WIR2005: 121).
In addition to previous firms from the small developed countries have conducted
innovative R&D in other developed countries to overcome constrains of the home
economies, such as small or specialized pools of knowledge and skills (WIR2005:
121).
TNCs have shown a significant trend toward the establishment of R&D units
in developing economies, mostly in Asia9, such as China and India (WIR2005: 28-ff).
In the future prospect of internationalization of R&D the significant shift toward loc-
ating R&D in developing economies, South-East Asia, and Commonwealth and Inde-
pendent States (CIS) was shown, where China was the most prominent location for
the expansion of R&D, and India was third location, while Russian Federation was
sixth preferred location (WIR2005: 152-153).10
In spite of the previous in the EU context the majority of the EU business sec-
tor is consisted of Small and Medium Enterprises (SME), which are companies of less
7 TNCs have the ability to run multiple R&D projects of which eventually one will finish in
successful invention, that for the smaller companies wouldn't be affordable.
8 The 700 largest R&D spending firms (98% of them are TNCs) have accounted to 46% of the
world's total R&D expenditures, and 69% of the world's business expenditures on R&D in 2002,
this is 310 billions USD; for example Ford Motors in 2002 spent 7.5 billions of USD on R&D
compared to Spain (6.8 billions of USD), Finland (4.5 billions of USD), and this presents just one
of 70 000 TNCs in the world, which is conservative estimate (WIR2005: 120).
9 According to UNCTAD survey in 2004 the USA was on the leading location for establishment of
foreign R&D affiliate, the second location was UK, third was China, fourth France, fifth Japan,
sixth India (WIR2005: 133).
10 According to the UNCTAD survey 61.8% of companies declared that the most favorable location is
China, 41.2% USA, 29.4% India, 14.7% Japan, 13.2% India, and 10.3% responded Russian
Federation; Netherlands, Canada , Singapore and Taiwan Provence of China where where most
favored location by 4.4% of responses each (WIR2005: 153).
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than 250 employees, there are more than 23 million SMEs that account for 99.8% of
all businesses and provide almost 66% of employment in private sector, out of this
group of enterprises very small part is consisted of technology-based and highly in-
novative firms (OECD 2005: 370). Compared to the USA and Japan, the EU has
much greater share of employment within SME, the average turnover per SME is
around 600 000 EUR, compared to the large enterprises that have a roughly 255 mil-
lions of EUR turnover (OECD 2002: 222).
Figure 5: Prospects of TNCs locating their R&D abroad for 2005-2009 in per cent of response
(Source: WIR2005 page 152).
5.3. Significance of The Cluster For Competitive Advantage
The central focal point of capturing the locational advantage is a presence of a well-
developed cluster11 which should provide powerful benefits to productivity and the
capacity to innovate that are difficult to be matched by companies based in other
location (Porter, Michael E. 2000: 21). The reasons for clustering are coming form the
determinants of locational advantage where one competitive industry helps the
11 A cluster can be regarded as a geographically proximate group of interconnected companies and
associated institutions in a particular field that are linked by commonalities and complementarities,
scope of a cluster extends more than just a single industries, it consists of an array of linked
industries and other entities important to competition (Porter, Michael E. 2000: 16).
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creation of other in a mutually reinforcing process, and often the particular industry is
in the same time sophisticated buyer of products, or services it is dependent upon, by
which it stimulates the linkages to supplier industry (Porter, Michael E. 1990: 150-
151). By this the mutually reinforcing process the group of industries becomes
interconnected and the presence of for example strong rivalry in one will affect the
other industries by intensifying the rivalry there, also this interdependence will
facilitate the interchange of the transferable skills and competences between the
related industries, or companies.12
The location of the cluster can provide lower costs of specialized inputs and
employees, and by this cluster is more efficient in assembling the specialized inputs
than the alternatives. The access to extensive market, technical or other specialized
information is facilitated, through the companies that have accumulated them, and by
this the cluster provides better access to information to its participants, or the access at
a lower cost. The cluster improves the productivity of its participants also by
facilitating the complementarity between the activities of the companies that are
cluster participants.13 The mechanism of the rivalry is strong incentive creator for the
companies to try to outrun each other, resulting in creation of the dynamics that
enforces the run for enhancement of the efficiency across activities of the value chain
of the companies in competition, this dynamics should be greater if the companies are
linked as a cluster, then if they are dispersed (Porter, Michael E. 2000: 21-23).
The access to specialized inputs is especially the case in the location choice of
TNCs' R&D units, where the important factor is the accessibility to knowledge pools
that could complement the need of the company for the researchers, and the access to
the technology competences gathered in the innovative cluster environment of the
host-country, where there is a possibility to gather the specific “tacit” knowledge of
12 Clusters are significant for competitive advantage in three ways, where different parts of the
national diamond are underlined: (1) They increase the current productivity of the participants; (2)
They increase the innovative capacity and productivity growth of participants; (3) They stimulate
new business formation that supports the innovation and cluster growth, due to the decreased
barriers for entry, and better ability to perceive the opportunities for new businesses, in a conjecture
with the attraction of foreign companies due to the dynamic innovative environment (Porter,
Michael E. 2000: 22-25).
13 These complementarities are: a) complementary products for the buyers, since coordination of
product-service is easier; b) marketing complementarities, where there is increased efficiency in
joint marketing due to the presence of the related industries; c) complementarities due to better
asllignment of activities of the cluster participants, where linkages with suppliers, related
supporting industries and distribution channels are identified and captured more easier than in the
case of dispersed industries (Porter, Michael E. 2000: 22).
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host-economy technology. This is a consequence of the competitive pressure on
companies in developed economies, which is forcing the companies to innovate, and
this pressure is most likely to continue. As well companies need a greater flexibility in
R&D due to the rapid technological change that requires a great number of researchers
with different range of competences, resulting in the necessity to locate R&D units in
proximity of pools of researchers, this is making the large importance when in regard
is taken the aging population in many developing countries (WIR2005: 28-ff).14
When it comes to the EU there is a large diversity concerning the companies
that are operating in cluster-like environments where the concentration is highest in
the UK (84%), Latvia (67%) and Ireland (64%); while the low concentration of 9% is
in Greece, Estonia, Lithuania, followed by Poland (4%), Czech Republic (4%), and
Cyprus where it is only 3%. In the EU as whole 24% of companies employing at least
20 persons operates in cluster-like environment, in the EU-15 countries 28% of
companies is participating in cluster-like environments, while in the new MS
proportion is only 9% (Innobarrometar 2006: 19-20).15
The advantage of a cluster is that it enables companies to more easily perceive
new buyer needs due to the concentration of the companies with a knowledge about
buyers and their needs, in addition to this companies within cluster have greater
insight into new technologies, operation methods, or delivery possibilities, again due
to the proximity of other companies that possess these attributes.16 By this the insight
into the need, and possibilities for innovation are increased in the cluster, but the
cluster also offers the flexibility and faster implementation of innovation, since the
suppliers and supporting companies are closer and able to act faster than in the case of
distant sourcing. The ability to perceive complementaries, regarding the research with
14 The motivation why TNC would locate its R&D unit abroad is either to generate better possibility
of entrenchment in foreign market by capturing areas of weakness in innovation system of host-
country, to absorb and adapt technology transfer by parent company in order for TNC to effectively
exploit technology asset as well as to complement the technology asset of home country location
with the technology asset of foreign location and to capture the externalities created by host-
economy technology clusters (WIR2005: 139).
15 Due to the complexity of identification of the companies operating in the cluster-like environments
the European Commission's Innobarometar report from 2006 has relayed on the five questions, of
which each earned the point of the respondent if the answer was yes, in order to identify the
companies participating in cluster-like environments where companies that reached at least 4 points
are assumed to be active in cluster like environment (Innobarrometar 2006: 18).
16 This is simply because of the existence of other institutions, such as universities, or public research
institutes in the cluster, as well as the face to face contacts and interaction within the companies'
personnel that improves direct observation of the activities of, both the competitors and related
companies (Porter, Michael E. 2000: 23-24).
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other companies is better again due to the proximity and better information flow, than
in the case of dispersed companies.17 Yet the balance of power within the companies
in the cluster is rather important since, if one way of thinking prevails the cluster's
dynamics of competition and diversity in innovation dies off, leaving the participants
unable to respond to outer competition (Porter, Michael E. 2000: 23-24).
Figure 6: Percentage of companies active in cluster-like environments (Source: Innobarrometar 2006,
page 19).
In the case of the EU the in a recent turnover of the companies, there was no
huge difference within the companies participating in cluster like environments, and
those not. The cluster-like environment, which is characterized by higher
concentration of the industry and interaction with the actors in the business sphere
within the cluster participants, is not resulting in the extreme higher performance
concerning the turnover, but it offers better stability, which might be indicator of
better realization of buyers' needs in cluster enviroments.18 The manufacturing and
17 In the case of the uniformed approach to competing in the cluster innovation is decreased, since the
companies in the cluster can suffer the inertia and by this are unable to realize the needs for
different approach to competing (Porter, Michael E. 2000: 23-24).
18 It is showed that the turnover decrease was more present within the companies not identified as
active in cluster-like environments, while the increase of turnover of less than 5% was more in
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service sectors, high-tech industries are most likely to show signs of a cluster-like
environment, but the service sector is having greater tendency toward cluster-like
operation, especially firms active in the knowledge-intensive service sector
(Innobarrometar 2006: 20-24).
Figure 7: Comparison of the companies active in cluster-like environments and those not (Source:
Innobarrometar 2006 page 23).
The cluster environment increases the possibility of cooperation. The coopera-
tion usually is between the suppliers or supporting industries, but it can occur in other
than this if it enables the achievement of advantage in other sphere, the cooperation
represents another dimension than competition and due to this it can coexist with
rivalry (Porter, Michael E. 2000: 25). The opportunities for cooperation on R&D ap-
pear with the suppliers or supporting industries, which would be beneficial to drive
the competitive environment further, but if the cooperation occurs between the direct
rivals the competitive environment and the incentive to innovate might be lowered, if
the strength of the cooperation monopolizes the approach to the competition. There-
fore the R&D cooperation is beneficial in the way that does not undermine the rivalry
among the strong competitors but influence it to go forward. By this even a direct
favor of those active in cluster-like environment, which also show a bit greater stability of their
turnover. The companies active in the cluster-like environments generally employ more people and
are operating longer, this is especially due to the factor that the older 15 MS have more companies
operating in this kind of environment, compared to the new MS, of which have many only recently
transited to the free market-economy (Innobarrometar 2006: 20-24).
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competitors would still have the possibility to cooperate on R&D, since the technolo-
gical competences of the company present one of the supporting activities in the com-
pany's value chain. Therefore if the cooperation on the part of the competences occurs
with a direct rival, it would still not fully undermine the possible competition on the
other parts of the value chain or even further value system, but rather force other com-
panies to innovate so they could counter the advantage of cooperating rivals.
However in the EU context 26% of cluster companies don't actively participate
in any business network, and 23% participate more than one, and 50% of companies
is active in one network.19 In the broad sense majority of the cluster-companies
cooperate with other companies, public administration, financial institutions, or public
laboratories and research centers (Innobarometar 2006: 26-27).
Note: EU- European Union, NMS- New Member States, CC- Candidate Countries, EFTA- European
Free Trade Area.
Figure 8: Percentage of companies active in cluster-like environment that are actively participate in
business networks (Source: Innobarrometar 2006, page 26).
For the companies in a cluster-like environment the greatest benefit of cooper-
ation is the access to high-skilled workforce, exchanging the information (Especially
concerning the information exchange regarding technology), and partnerships on spe-
cific projects. This confirms that benefit of a cluster environment which facilitates the
exchange of the information about the technology, and access to the knowledge pools
(Innobarometar 2006: 30-31).20
19 Cluster companies from the new MS are less likely to participate in business networks
(Innobarometar 2006: 26-27).
20 In conjecture with this most of the companies, 74% in the EU-25, would consider the possibility of
cooperation with other clusters as the opportunity for their business, and not a threat
(Innobarometar 2006: 30-31).
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Figure 9: Cluster companies cooperation overview (Source: Innobarrometar 2006, page 27).
In the overall EU, especially in new MS, the opportunity of the cluster envir-
onment concerning facilitation of the formal business networks is not highly ex-
ploited, yet the companies' cooperation in the cluster-like environment is specifically
targeted in order to access to the knowledge pools, and exchange the informations.
Figure 10: Forms of cooperation within the companies in cluster-like environment in the EU 25
(Source: Innobarrometar 2006, page 28).
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There is however a significant weakness in the possibilities to facilitate the exchange
of the technology and upgrade the technology absorption potential, because less than
18% of all companies in the EU are able to exploit the possibility of the cluster envir-
onment concerning the technology exchange with other companies upgrade their ab-
sorptive capacity and facilitate the access to knowledge pools.
The enhancement of the mechanism of rivalry among the competitors can't be
confirmed in the EU case, since 44% of companies claim that the competition is more
fierce within the cluster while 43% can't say that competition is not different than
elsewhere.21 This is interesting inconsistence with the theoretical approach used, yet
the inconsistence is not strong enough either to falsify, nor to verify theoretical hypo-
thesis. The geographical proximity should have a significant impact on the specific
unit of the company connected to the suppliers and channels of distribution, especially
in regard to the coordination of the whole value system. The non-conjecture could be
explained by the force of competition that is affecting the companies beyond the
boundary of the geographical cluster, due to application of ICT, which affect the effi-
ciency of the information exchange within the companies' affiliates, as well other
companies. Also the application of more advanced transport technologies and ongoing
space shrinkage, is having as a result that a geographic distance within the locations is
becoming less and less important, since more goods can be transported to a distant
location with smaller costs.
Figure 11: Intensity of the competition within the cluster (Source: Innobarrometar 2006, page 32).
21 The perception is based upon the experience of senior company leaders in the EU-25 according to
the survey of the Innobarrometar 2006 (Innobarrometar 2006: 32).
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The counter argument is that no matter the application of new transport technologies
the “time distance” between the locations is argued to rise22, having as a consequence
the increased time of delivery of specific components. Therefore geographical prox-
imity can't be completely overruled, but the importance is smaller due to the benefits
of the space shrinkage, however the locational proximity certainly plays a role in the
access to the skilled labor.
The similar perception is shared upon the demand for more innovative
products within the cluster markets, were only half of the companies confirm the
greater drive for more innovative products than in different locations, yet there is a
concerning significantly higher demand level for innovative products or services,
about a quarter of the companies agree that it is higher in the cluster environment,
while rather small percents claims that cluster significantly lowers the demand (In-
nobarrometar 2006: 33). This confirms that the mechanism of the rivalry extends
more than geographical boundary, which emphasizes the importance of the more
broader perception in regard to demand for innovation.
Figure 12: Demand for the more innovative products or services within the cluster (Source: Innobarro-
metar 2006, page 33).
Concerning just a companies in a cluster-like environment, majority intro-
duced innovative product or service in past two years (60%), and about half of them
implemented innovative production technology in order to develop their business
activities. In addition 41% of cluster companies conducted market research in order to
identify the demand and to focus products or services toward the demand. One third
of the companies conducted the R&D on their own (34%), while one third contracted
research to universities or research institutions (32%). In the EU-25 47% of all com-
22 Despite advancement of transport technologies “bottle necks” caused by the larger amount of
traffic on the transport routes, could result in the delay in transportation of goods from one location
to the other.
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panies active in cluster-like environments were engaged in in-house R&D, or out-
sourced R&D, and in new MS companies conduct less in-house R&D compared to
EU-15 (Innobarrometar 2006: 35).
Figure 13: Activities of cluster-companies that support innovation (Source: Innobarrometar 2006, page
35).
In the EU 78% of the companies in cluster environment improved or extended
their activities in past five years, and majority stated that belonging to the cluster did
facilitate their development (53%). In addition the cluster-environment facilitated ac-
cess to the local or regional markets, but the cluster environment didn't help at large
extend companies to access European market, or World market.23 Concerning the
activities of the value chain, most benefits were for the primary activity of marketing
and sales, and cluster environment did improve procurement/acquisition/supply,
R&D, operations and human resource activities (Innobarrometar 2006: 38-42).
In the context of the EU majority of the activities of the company are therefore
improved by the company being in the cluster environment, yet the generally compan-
ies have mostly improved access to the local and regional markets, while the access to
the EU or World market is lagging. In this regard the overall percentage of the com-
panies that is in a cluster-like environment is not high, and despite the possibility of
the business networks to facilitate technological absorption capability of the compan-
ies, and cooperation with other companies is either not highly exploited in the EU.
23 69% of cluster companies agreed that cluster did improve the access to local markets, and 65%
agreed that it improved the access to regional markets, 35% agreed that it helped them access
European market, while only 28% said that it facilitated access to the World market.
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Figure 14: Companies' departments that have benefited from the cluster environment (Source: In-
nobarrometar 2006, page 42).
The cluster environment is not decisive determinant that increases the competition and
the rivalry, since the global competition force impacts strongly both companies in
cluster-like environment and ones not being in a cluster environment, however a
cluster does facilitate the exchange of information significantly, which is rather
important for the absorption of technologies.
6. The Role of Common Innovation Infrastructure
The microeconomic environment for R&D activity is dependent upon the government
policies and investment capabilities. These policies determine the overall frame for
the innovative environment in the economy, as for the companies in the cluster-like
environment, as those not. However since a cluster environment is beneficial for the
technology transfer and exchange of informations concerning the technology, the
impact on the innovative environment of the cluster by the public policies is
important, especially since the policies that would affect as cluster-like firms as ones
not participating in these environments. The common innovation infrastructure
(Furman, Porter, Stern 2002: 906) is decomposing factors that are common to a firms
that are operating in a particular economy these are:
1) Aggregate level of the technological sophistication in an economy;
2) The overall available pool of scientist and high skilled human resource which
might be devoted to the development of new technologies, as well as the financial
resources for R&D;
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3) The resource commitments and policy choices that impact the innovative capability
– which includes the investments in education and training, Intellectual Property
Rights (IPR), openness to international trade, R&D tax incentives etc.24
Figure 15: Conceptualization of the interplay between common innovation infrastructure and cluster
environment (Modification of the model from Furman, Porter, Stern 2002, page 906)
24 The mathematical conceptualization of the common innovation infrastructure incorporates the
aspects of the New Growth Theory, that emphasized the importance of technological development
for the long term economic growth by encapsulating the knowledge as the primary asset of
production. If the R&D is understood as the process of creation of new knowledge, which presents
the new ideas that are created on the base of previously accumulated ideas, Paul M. Romer's model
of endogenous technological development introduces an ideas sector in economy in which the rate
of the production of new ideas (À), is a function of the number of researchers engaged into the
research (HA) and the available stock of previous ideas (A), or mathematically expressed À = H! A
A, where ! is a productivity parameter (Romer 1990: 83). The extended form of this production
function includes two more productivity parameters À = H! A "A# (in the case where the parameter
#>0 prior research increases productivity, while in the case of parameter #<0, prior research has
discovered the ideas that are easiest to find making new research more difficult) and is used in
mathematical conceptualization of the common innovation infrastructure; according to this
production function of the new ideas is a dependent upon R&D labor market, and the allocation of
the resources to the research depends upon R&D productivity and private economic return to new
ideas (Furman, Porter, Stern 2002: 902). In Romer's model, productivity parameters " and # are
assumed to be equal to 1 ( = =" # 1), this assumption is questionable, and Charles I. Jones considers
that if it is the case of increasing returns parameter ># 0, and vise verse in the case of diminishing
returns, but that =# 1 is complete extreme of increasing returns and argues that value of # has to
be less than 1 (Jones, Charles I. 1995: 766). Never the less, the exact value of the parameters is not
important for the understanding of what factors common innovation infrastructure encapsulates.
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The linkage of the common innovation infrastructure to the cluster is promoted by the
various supporting institutions (that includes universities, public research institutions,
trade associations, informal networks etc.) that determine the quality of linkages that
impacts the innovation environment of the cluster in all four attributes of the compet-
itive advantage (Furman, Porter, Stern 2002: 907). The public policy can impact the
innovation environment if it impacts, one of the four determinants of competitive ad-
vantage through the factors set by common innovation infrastructure. In the case of
the multinational union, such as the EU is observed, there has to be clear distinction
that it is not single state, and single economy, since there is 25 MS that are rather dif-
ferent in their economies which will be shown further. Therefore the same setup that
corresponds to one country can't be assumed that it will generate the same results in
the country which has different structure of the economy. Therefore the EU R&D
policy and the institutional setup that promotes R&D should show flexibility and pos-
sibility to coordinate 25 MS toward the better strengthening of four determinants of
competitiveness in regard to R&D. Therefore there is the hypothesis that the EU pub-
lic policy, and the institutional setup are able to impact the four determinants of the
competitive advantage in the way that is designed to better utilize R&D perform-
ance, and enable the openness for the business interaction of companies participat-
ing in innovative cluster environments, across 25 different MS, and in the context
that corresponds to the globalization of technology.
6.1. EU Financial Resources Dedicated To R&D
Concerning the trend of R&D expenditures at the aggregate level of the economy, the
business sector as it is presented in the figure 16, accounts for the large share of over-
all expenditures on R&D both in the EU and the USA. In the time period from 1995
to 2004 business expenditures were more than 2/3rd of expenditures in the USA, and
the EU, though the level of dedication of this sector in the EU 25 and EU 15 is smaller
than in the USA, In the same time period the bulk of the R&D expenditures in the EU
is coming from the EU-15 countries. Yet there is the main difference of the EU eco-
nomy compared to the economies of the USA and Japan, which is that EU economy is
not homogeneous, but dispersed on 25 different MS economies.
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Note: Data for Gross Domestic Expenditure on R&D in the EU25 and the EU15 for 2004 were not
available.
Figure 16: Gross Domestic Expenditure on R&D (GERD) and Business Expenditure on R&D (BERD)
in the EU and USA (Source: SourceOECD Science and Technology Database –Main Science and
Technology Indicators).
The increase of the amount of GERD in the time period 1995-2003 was at the
average pace of around 6.5% in the EU-25, and around 6.5% in the EU-15, while in
the USA it was around 7.3%, meaning that the pace of growth in the USA is
significantly higher.
The R&D intensity, measured as GERD in % of GDP, in the EU-25 is largely
lagging behind compared to the USA and Japan as shown in the figure 17. The EU
R&D intensity is significantly lower than targeted 3%, and has not risen significantly,
when compared to the intensity of its major competitors the gap still remains the same
and with little change.25
25 It can't be assumed that the problem comes from the inclusion of 10 new MS, since the intensity in
the EU-15 remains on the same level.
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Figure 17: Gross Domestic Expenditure on R&D (GERD) as % of Gross Domestic Product (GDP) in
Triadic countries (EU, Japan and USA) (Source: EUROSTAT).
The average pace of growth of R&D intensity in time period 1995-2003
according to the EUROSTAT database, was around 0.011% of GDP for the EU 25,
0.0125% of GDP for the EU 15, 0.035% of GDP for Japan, and 0.022% of GDP for
the USA.26 According to the EU Commission in 2003 R&D intensity of the EU was
1.93%, which is below the 2.59% of the USA, and 3.15% of Japan, and of the EU MS
only Finland's and Sweden's R&D intensity in 2003 exceeded 3%, while most of the
new MS had quite low R&D intensities, where only Slovenia and the Czech Republic
exceeding 1% (COM “Key Figures 2005 on Science, Technology and Innovation:”
23). The annual rate of growth of R&D intensity in the EU has lowered in time period
2000-2003 and is around 0.75%27 (or 0.013% of GDP) compared to the level it had in
period 1997-2000, which was around 1.58% (or 0.027% of GDP) according to the
data from OECD database.
26 According to the data from OECD database average annual growth rate of R&D intensity in time
period 1995-2003 was 0.015% of GDP for the EU 25, 0.016% of GDP for the EU 15, and 0.021%
of GDP for the USA. The data for Japan R&D intensity for the whole time period were not
available in OECD database.
27 The EU Commission's report “The Key Figures 2005 on Science, Technology and Innovation”
states that at the current pace growth of R&D intensity, which is 0.7%, the EU is not going to reach
the targeted 3% by the year 2010.
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When the overall expenditures on R&D are taken in regard, the most important
source of funds was industry, both in the USA and EU. In the USA in period over
1995-2004 it was rising from 60.2% in 1995, to 69.5% in 2000, and then it started
declining to 63.7% in 2004, as shown in figure 18. In the EU the share of industry
funding dedicated to R&D in 1995 was 51.9%, it was rising to 55.5% in 2000, and
then it started declining to 53.7% in 2003. The share of government funding in the EU
was 39.5% in 1995 (in the USA it was 35.4%), it was declining to 35.2% in 2000
(25.8% in the USA), and again rose to 35% in 2003 (the share for USA was 30.8%) as
shown in the figure 19, which means that the government funds in the EU are having
larger share than in USA.
Figure 18: Decomposition of R&D expenditures by main source of funds in the USA, 1995-2004
(Source: SourceOECD Science and Technology Database –Main Science and Technology Indicators).
As the innovation is key for creating and sustaining competitive advantage, the
importance of business sector's share of expenditures on R&D is significant, since it is
market-driven as the business sector is closest to consumers, and technological
innovation deriving from business sector aims to be exploited commercially (COM
“Key Figures 2005 on Science, Technology and Innovation:” 29).
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Figure 19: Decomposition of R&D expenditures by main source of funds in the EU 25, 1995-2003
(Source: SourceOECD Science and Technology Database –Main Science and Technology Indicators).
The average rate of growth of the amount business sector expenditures on
R&D (BERD) was around 6.9% in the EU 25, around 6.9% in the EU 15, and around
7.8% the USA in time period 1995-2003 according to the data from OECD database.
The intensity of business R&D (BERD as % of GDP) in the EU was 1.23% in 2003,
while it was 1.78% in the USA, and 2.36% in Japan, where the EU and Japan have
experienced increase in the time period 1997-2003, while the USA had a decline.28 Of
the EU MS, Sweden and Finland had the highest intensities of BERD, while the
majority of the new MS as well as the Southern European countries were below
0.82%, which is the EU average, during the period 1997-2003 (COM “Key Figures
2005 on Science, Technology and Innovation:” 29-30).
28 According to the data from OECD in 2003, BERD intensity in the USA was 1.87% of GDP, 1.14%
for the EU 25, and 1.22% for the EU 15, while the data for Japan were not available. In the time
period 1997-2003 according to the OECD database, the USA experienced slight decline of BERD
intensity at the annual rate of decline -0.09%, while EU 25 had increase in annual rate of growth
+1.26% of intensity, and the EU 15 also had an increase at the annual of growth of +1.6%. The
annual rate of growth and decline are in % of an increase or decline by regarding the level in 1997
as 100%, and not in the % of GDP.
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Figure 20: BERD as % of GDP in 2003(2), in brackets average annual growth rates (Source: COM
“Key Figures 2005 on Science, Technology and Innovation,” page 30).
6.2. Technological Sophistication Of The EU
The aggregate level of technological sophistication might be captured through the
structure of the EU business sector expenditure on R&D in conjecture with a share of
overall expenditures on R&D preformed by industry. This can indicate specific
composition business sector that is able to conduct R&D and differences compared to
Japan and the USA.
Business expenditures on R&D are mainly funded by the business sector itself,
but the EU business sector contribution to BERD, where in 2002 it was 82.0%, is
much less than it is the case with a business sector in the USA, where in 2003 it was
98.1%, and Japan, where in 2003 was 90%; across MS of the EU the share of the
business sector in the financing of business R&D ranged from 35% in Latvia to 96%
in Finland (COM “Key Figures 2005 on Science, Technology and Innovation:” 30).
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Figure 21: Decomposition of BERD for 2002 (1) by main source of funding (Source: COM “Key
Figures 2005 on Science, Technology and Innovation,” page 31).
In time period 1997-2002 the R&D expenditures of the EU manufacturing
firms' affiliates in the USA increased by 54% in real terms, from around 8 billion
EUR to more than 12 billion EUR, while R&D expenditure of the USA firms'
affiliates in the EU increased by 38%, from around 7.6 billion EUR to 10 billion
EUR, resulting in the gain of expenditures for the USA economy of around 2 billion
EUR (COM “Key Figures 2005 on Science, Technology and Innovation:” 34-35).29
29 Between 1995 and 2000 the USA R&D investments targeted abroad where increasing but the
growth has been larger outside of the EU-15, where China experienced increase by more than 25%
per year, compared to 8% increase in the EU 15 since mid-1990s (COM “Key Figures 2005 on
Science, Technology and Innovation:” 34-35).
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Figure 22: Changes in R&D spending by foreign affiliates in manufacturing in 1997 and 2002
(Source: COM “Key Figures 2005 on Science, Technology and Innovation,” page 35).
When the general trend of attractiveness of developing countries for the foreign based
R&D is taken in regard, and complemented with a fact that the European based TNCs
are among most internationalized R&D spenders outside of the Triad (WIR2005:
123). It seams that the EU is facing a grim problem concerning the R&D investments,
since the composition of the EU business sector is mostly SME, while the TNCs are
leading internationalization of R&D toward the developing countries. In addition to
the previous the EU has practically invested more in the USA R&D, than the USA in
the EU, in conjecture with the fact that the EU business sector participates less in
business expenditures on R&D indicates that the absorption capability for technology
in the business enterprise sector of the EU is less than in the USA and Japan, due to
the high concentration of SME, of which small part are technology-based or
innovative enterprises, and smaller concentration of the TNCs in the EU. SME in the
EU are also accounting for a large share of business R&D, compared to the USA and
Japan, and the countries that have high share of business R&D performed by SME
also have low business R&D intensity in the EU (COM “Key Figures 2005 on
Science, Technology and Innovation:” 38).30
30 SMEs were performing around 22% of business R&D in 2002 in the EU, and the countries such as
new Member States, Italy, Greece or Spain that have a high share of business R&D preformed by
SMEs had a low intensity of BERD, but that is not case with Denmark in which business R&D is
largely driven by SMEs and the business R&D intensity is third highest in the EU (COM “Key
Figures on Science, Technology and Innovation: 38).
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Figure 23: The overseas R&D expenditures of the USA for 1995 and 2000 (Source: COM “Key
Figures 2005 on Science, Technology and Innovation,” page 36).
The EU business landscape is quite different compared to Japan and the USA, never
the less, when the global context of competition is taken into regard the majority of
the SME in the EU economy dictate the overall technological sophistication of the
EU, which is rather dependent upon the possibilities of SMEs to absorb the specific
technology. The EU SMEs have to relay on the differentiation strategy, due to the fact
that in the developing economies the costs of labor and resources, as well locations,
tend to be much lower. In order for the differentiation strategy to take its place within
industry structure, the certain type of assets have to be present, since different level of
technological innovation requires different specialized inputs mostly in the form of
the knowledge. In this regard the two last levels of technological innovation (frontier
innovation, and technology improvement and monitoring) are the most important, and
the problem seams to be that the majority of the SME in the EU is not technology-
based, or innovative. The possibility for increase of R&D lies in the creation of the
synergy of technology-based, innovative SME, in form of cooperation, which might
improve their technological absorption capability.31
31 This could as well help EU SMEs to link with TNCs, either in form of specialized suppliers or sub-
suppliers of TNCs in order to exploit the benefits that arise from the internationalization of R&D,
especially in regards to the access to the foreign markets, and access to specific technologies of
TNCs.
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6.3. The EU R&D Policy Guidelines
Since the EU can't be viewed as the single economy like Japan or the USA, due to
huge differences in the way in which MS are institutionalized, and due to large
diversity in the national circumstances concerning the R&D innovative environment,
specific challenges and the opportunities are arising in the possibility to exploit the
diverse approaches of nations to competition in regards to R&D. This ultimately
restricts the uniform approach in deregulation of the national regulation and their
deregulation at the EU community level concerning the R&D. Therefore the specific
mode of governance used for EU science and technology policy is relaying upon the
Open Method of Coordination (OMC), which is soft regulatory mechanisms that
serves as the facilitator of exchange information and different practices, as well as
creating potential for multiplication on best practice and mutual learning, among MS
of the EU.32 The major principle is benchmark of MS and the pressure on MS that are
performing unsuccessfully in reforming national policies, by naming and shaming
while in the same time this comparison between MS is aiming to assist in better
convergence of MS, national research policies, so the process of achieving the EU
goals by the year 2010 could be facilitated.
The set of strategic guidelines aimed to improve R&D in the EU are part of the
microeconomic guidelines of “The Integrated Guidelines For Growth and Jobs (2005-
2008)” (COM 141 final). First set of guidelines are aiming to enable start-ups of new
businesses, better financial support and regulatory framework that should lower
administrative costs especially for SME, better access to educational and training
institutions for the companies, and by strengthening the internal market and
investment opportunities and market entry of new companies among MS of the EU
(COM 2005, 141 final: 18-21).33 While the second set of guidelines emphasizes the
32 The basic elements of OMC are defined in paragraph 37 of the “Presidency Conclusions, Lisbon
European Council, 23 and 24 March 2000:”
1) Fixing guidelines for the Union with specific timetables for achieving the goals that they set in
the short, medium and long terms.
2) Establishing, where appropriate, quantitative and qualitative indicators and benchmarks against
the best in the world and modified to the needs of different Member States and sectors as ways
of comparing best practice.
3) Configure these European guidelines into Member States policies by setting specific targets and
adopting measures, taking into account national
4) Periodic monitoring, evaluation and peer review organized as mutual learning processes.
33 Guidelines number 7, 8, 9, 10 and 11.
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improvement of technology transfer between companies through mobility of
researchers and FDI, the sustainable use of resources, and sets an arbitrary goal of
allocation of 3% of GDP at the EU level to R&D.34
Despite flexibility offered by OMC in coordination of national MS policies on
R&D is restricted, due to the objective of allocation of 3% of GDP to R&D on the
overall EU level, of which that 2/3rd should come from the side of private sector
(COM 2005, 141 final: 21-22), this is rather arbitrary, and uniformed target set by the
EU. The specific absorptive capacity of the whole business sector of the EU is
dispersed among 25 MS, and having in regard that first set of guidelines aims to
improve general investment climate, by which the investments in R&D would be as
well increased, this presents non-conjecturing guideline. In some MS targeted amount
is exceeded35, while in majority of MS can't be captured by business sector, where the
investments can be increased only after the technology absorption capacity of
business sector is increased. Therefore since the EU business sector is not consisted of
the majority of technology oriented companies, there can't be presumed that such
amount of investments targeted on R&D can be captured and absorbed by private
enterprises all over the EU.
The “Cohesion Policy in Support of Growth and Jobs: Community Strategic
Guidelines, 2007-2013” aims to promote the creation of regional and trans-regional
clusters so the access of business enterprises to research and higher-education
institutions is facilitated, as well as cooperation between business enterprises (COM
2005, 299 final: 20). It suggests binding together technology oriented SMEs around
research institutions or large companies by creating clusters, which should enhance
technological absorption potential of SMEs and give them access to EU and world
markets through large companies (COM 2005, 299 final: 21-23). It stresses the
importance of the Seventh Framework Program, and Competitiveness and Innovation
Framework Program (CIP) in implementation of regional innovation strategies and
action plans in order to raise R&D regional capacity through the cross-border projects
(COM 2005, 299 final: 19).
34 Guidelines number 12, 13, 14 and 15.
35 Sweden that has 4. 27%, and Finland that has 3. 49% (COM “Key Figures 2005 on Science,
Technology and Innovation:” 22).
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6.4. Human Resources In The EU
Concerning the one of the factor conditions the is having smaller pool of researchers
than Japan and the USA, in the same time the business sector is having the lower
share of researchers in the EU, the problem arises especially in the context of the
aging population in some MS, since in 2003 the 35% of scientific and technical labor
force is in the 45-64 age group (COM “Key Figures 2005 on Science, Technology and
Innovation:” 46-50). In regard to this when the overall goal of reaching the 3%of GDP
allocated to R&D in the EU, is taken in consideration (which is quite questionable
what is the exact significance of exact 3% when the absorptive capacity of the EU
business sector is considered, and upon which I will elaborate more further in the
report), from the factor side the EU is currently lacking 700 000 scientist and
engineers to meet the target (WIR2005: 159). In the conjecture with a business sector
composition and the pool of high skilled workforce in the business sector, the EU has
having the problem of lacking specific assets for the absorption of the technology at
the aggregate level and the questionable fact is can the common innovation
infrastructure cope with this specific lack.
6.5. Institutional Setup of The EU Concerning R&D
The EU institutional setup is divided into two specific complementary programs
where the aim of the CIP is to facilitate enhancing competitiveness and innovation in
the EU through the European Community actions, with complementarity of the
research-oriented activities promoted by the Framework Program on Research and
Technological Development (FP7).
The CIP is composed of: the Entrepreneurship and Innovation Program, the
ICT Policy Support Program, and the Intelligent Energy- Europe Program (COM
2005, 121 final: 3). The overall proposed budget of CIP is 4212.6 million EUR36, and
the participation in the program is not limited to the scope of the EU MS countries.37
36 CIPArticle 3 (COM 2005, 121 final: 25).
37 According to the Article 4 of CIP European Free Trade Area (EFTA) countries are included,
candidate countries and Western Balkan countries, as well third countries when agreements allow
so (COM 2005, 121 final: 25).
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For the purpose of facilitating the business sector R&D activities Entrepreneurship
and Innovation Program is the most significant CIP sub-program, since it aims to
bring together activities on entrepreneurship, SMEs, industrial competitiveness and
innovation, and it specifically targets the support for SMEs (COM 2005, 121 final: 4).
The budget is 2 631 million EUR and this sub-program should provide the support for
the access to finance for the start-ups,as well growth of SMEs, include increased
investments of risk capital funds38, while cooperation is focused on improvement of
cross-border and international cooperation of SMEs and other enterprises39 (COM
2005, 121 final: 28-29). Innovation is aimed to be promoted by fostering clusters,
innovative networks, public-private innovation partnerships, with a support to
national and regional programs for business innovation, and improvement of services
for trans-national knowledge and technology transfer (COM 2005, 121 final: 29)40.
The financial instruments for the improvement of finance access of SMEs include:
1. The High Growth and Innovative SME Facility (GIF) – which should contribute to
the establishment and financing of SMEs and the reduction of the equity and risk
capital market gap, support innovative SMEs with high growth potential, in
particular those undertaking research, development and other innovation activities
(COM 2005, 121 final: 30-31).41
2. The SME Guarantee (SMEG) Facility – which should provide counter-guarantees
or, where appropriate, co-guarantees for guarantee schemes operating in the
eligible countries for SMEs; and provide direct guarantees for other appropriate
financial intermediary (COM 2005, 121 final: 31).42
3. The Capacity Building Scheme (CBS) – which should improve the investment and
technology expertise of funds invested in innovative SMEs, or SMEs with growth
potential; enhance the credit appraisal procedures for SME lending that should
improve SMEs supply of credit (COM 2005, 121 final: 32). 43
The Seventh Framework Program composes of the four main aspects: a)
cooperation – that should support research activities in TNCs, with international
cooperation between the EU and third countries; b) ideas – that should support
38 Article 11 CIP.
39 Article 12 CIP.
40 Article 13 CIP.
41 Article 17 CIP.
42 Article 18 CIP.
43 Article 19 CIP.
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frontier research at the EU level in all scientific disciplines; c) people – activities
supporting training and carrier development of researchers, and d) capacities – support
of research infrastructures, research for benefit of SMEs, regional research driven
clusters, and international cooperation (COM 2005, 119 final: 3-4).44 The proposed
budget for the program is 72 726 million EUR.45 The support to trans-national
cooperation is constituted through:
1) Collaborative research – with the objective to establish excellent research projects
and networks able to attract researchers and investments from the EU, as well the
rest of the world (COM 2005, 119 final: 14).
2) Joint technology initiatives – the establishment of long-term private-public
partnerships in case when the scope of R&D objective and the need for resource
complementarity on the side of private sector justifies such partnerships (COM
2005, 119 final: 14).46
3) Coordination of non-Community research programs – coordination of national and
regional research activities, and participation of the European Community in
jointly implemented national research programs (COM 2005, 119 final: 14-15).
4) International cooperation – opening of all activities to researchers and research
institutions from third countries, and specific cooperation actions dedicated to third
countries in case of mutual interest (COM 2005, 119 final: 15).
The FP7 tries to improve human resource availability in the EU by the initial training
of the researchers, in conjecture with life-long learning and carrier development
activities, this as well includes the international perspective of attracting researchers
outside of the EU and strengthening industry-academia partnerships (COM 2005, 119
final: 37-38). The activities that should enhance innovative capacity of SMEs involve
the support to groups of SMEs in solving complementary, or common technology
problems, and support to SMEs grouping and association to develop technical
44 Within this four activities there are nine supported themes: health; food, agriculture and
biotechnology; ICT; nanosciences, nanotechnologies, materials and new production technologies;
energy; environment; transport; socio-economic sciences and the humanities; and security and
space (COM 2005, 119 final: 4).
45 By article 4 of FP7 for cooperation is allocated 44 432 million EUR, for ideas 11 862 million EUR,
for people 7 129 million EUR, for capacities 7 486 million EUR, and for non-nuclear action of the
Joint Research Center 1 817 million EUR (COM 2005, 119 final: 10).
46 The criteria for Joint technology Initiatives include: the added value of the EU-level intervention,
the specific degree and clearness of the definition of the objective of R&D, strength of financial
and resource commitments from the side of industry, scale of the impact on industrial
competitiveness and growth, the contribution to border policy objectives, capacity to attract
additional national support, inability of existing instruments to achieve the objective (COM 2005,
119 final: 14).
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solutions to problems that are common to large numbers of SMEs in particular
industrial sector (COM 2005, 119 final: 41). Regional knowledge-oriented clusters are
supported in order to bring the actors from university, industry, research centers and
public authorities in realization of specific R&D projects (COM 2005, 119 final: 42).
7. Conclusion
The EU R&D policy despite changes seams still not to be able to seriously address the
R&D problems. The strategic guidelines try to establish good environment for the
business investments and ensures the competitive conditions in the EU business
sector, however the R&D guidelines seam more to go into centrality and uniformity
concerning the investments, since the targeted amount of allocation of GDP to R&D is
not taking in regard that the EU economy is not a single economy like the USA or
Japan, therefore underpinning flexibility of the strategic guidelines. The OMC
approach in coordinating the MS action is fairly good but it is downsized by the 3%
goal that put one-size fits all line of thinking. This goal in its essence is neither clear,
since there was no indication why exactly 3% is chosen as a target, if it is in order to
reach mid-positioning between the USA, which presumably won't reach such
allocation of GDP to R&D by the year 2010, and that Japan is far ahead to be reached,
it won't create the benefit that the EU hopes for, the competitiveness.
Allocation of GDP to R&D depends ultimately on the ability of the business
sector to absorb the investments through its technological absorption capacity. In this
context the EU possesses significant lack compared to the USA and Japan, since its
business sector is not composed of the majority of large enterprises, nor the majority
of its SMEs are technology-oriented or innovative. This presents significant weakness
in the EU business sector that lags behind in its capacity to absorb the technology,
therefore before any type of uniformly targeted investments is set as priority, the
business environment has to be reconstituted by creating more technology-oriented
companies, and by enhancing technological absorptive capacity of existing
companies. This is partially aimed by the FP7 and CIP programs, that address these
issues and constitutes the support for the SMEs in the EU that engage in R&D by
allocation of financial resources to the applied research, and support to start-ups and
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spin-offs. In addition this institutional setup is trying to enhance the technological
absorption capacity of these companies by establishing the cooperation with larger
companies, especially TNCs that have access to the knowledge assets and markets
outside of the EU, and public research institutions, and universities. Also in the
context of the EU there is a huge lack of human resources, researchers and engineers,
which is a rather important factor for creating necessary competences in conducting
R&D. This is addressed by FP7 and CIP, which try to attract researchers and scientist
from outside of the EU.
These programs in their bases create reasonable opportunities for enhancing
the business sectors capacity for conduction of R&D, but the major problem lies in the
budget allocated to these programs, since the proposed amount is less than 80 billion
EUR for the time period of 7 years, which is in average less than 12 billion EUR per
year. In this perspective these programs are the most important source that can
promote a technological level of the business sector in the EU, yet the budget is far
less than one third of the EU's current GERD amount and significantly less than !%
of EU's current GDP, in addition the originally proposed amount for 7 years is at the
current negotiations rendered to about 50.5 billion EUR.47 Therefore there is no serous
financial dedication at the EU level concerning the R&D and it can't be presumed that
business sector will be willing to dedicate such a huge amount of investment as 2% of
GDP is, without actual dedication from the side of the MS and the EU institutions.
In addition the EU is focusing on the applied research and the economical
benefits of the exploitation of the research, however creation of knowledge is far more
beneficial and it is not always immediately economically exploitable, especially if it is
formed from the basic research, and exactly this type of knowledge creation can create
technological brake-through that is making old technologies obsolete and creates the
ability of new industries to emerge. Due to this EU R&D policy shows significant
lack to create desired effect and it should be addressed more seriously at the EU and
MS level. Furthermore it shouldn't be forgotten that the knowledge originating form
the non economically applicable research can create other types of effects, like better
tolerance in society, advancement in the art etc. Therefore it is not justifiable to just
focus on the economically applicability of the knowledge and uniform it so the other
possible benefits are marginalized.
47 Council Of The European Union, Brussels 18. December 2006, 16887/06 (Presse 366), page 3.
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